Review of “Northern Greenland transect stacked ice cores
as a proxy for winter extreme events in Europe”, by Gagliardi
et al.

This short paperdiscusses how a Greenland isotopicdata can record information on winter blocking
events overthe North Atlanticregion. The paperis based on isotopicdataand a longreanalysis, and
performs various statistical analyses. The authors propose physical interpretations by determining
how wateris transported inthe atmosphere.

The paperisinterestingandfits nicelyin the scope of Climate of the Past. | have a few remarks that
could be integrated easily.

Major comments

Investigating the relation between thisisotopicrecord and blocking events and the consequences on
surface variablesis probably innovative. The authors mention very recent references, whichis fine,
but could also have searched forreferences at the turn of the 21° century, who looked at relations
between the atmosphericcirculation and surface variables, e.g. (Meekeretal., 1997). The
relationship between atmosphericpatterns and surface extremes has been investigated since
(Robertson and Ghil, 1999; Yiou et al., 2012; Yiou and Nogaj, 2004), justto cite a few. Andthe
relation between the jet stream and European extremes was recently discussed by (Xu et al., 2024).
Therefore, amore thorough bibliographicsearch would certainly be welcome, to put the results of
the paperin afairperspective.

The adjective “extreme” appearsin the title and in several instances of the manuscript. The only
extremesthat are discussed are the values of the isotopicrecord, not hydrological ortemperature
extremesin Europe. The authors essentially discuss “warmer/colder” or “wetter/drier” than normal,
which does not correspond to usual definitions of extremes. This should be amendedin the
manuscript.

The authors quickly deduce from Figure 2thatthe relation between the isotopicrecord and the
atmosphericcirculation is unequivocal. In orderto draw any conclusion between local (European)
surface variability and blockings in the past, the authors should also determine the expected value of
the isotopicrecord conditional on the occurrence of blocking (what they compute is Z500 conditional
on the value of the isotopicrecord).

The paper could also have discussed afew key events that occurred since 1600, including volcanic

eruptions, solarminima, etc.

Specific comments

[.70: the description of PRCPTOT s not clear. Cumulated over whattime scale?

[.73: the data descriptionis notveryinformative. Whatis the input of the Al reconstruction? What s
itsadded value here?

[.84: | donot understand what “[...] series assumes high and low values according to certain
thresholds.” Please rephrase.

|.86: Why doesa +/- 1 sigmathreshold meet “both criteria”?



Figure 1 (and text): how s sigmacomputed? What period? sigma obviously increases with time in Fig.
1lc.

Egs. (1) and (2): | assume thatthe blockingindices are determined on daily time scales. Most papers
(including (Tibaldiand Molteni, 1990)) use a lowercase \phi for latitude.

I.126: Here, and in many other places, the authors are very qualitative: Figure 2a shows a cyclonic
anomaly overthe North Atlantic(albeit notas deep as the cyclonicanomaly over Greenland in Fig.
2b). The absence of symmetry inthe maps of Fig. 2 is not very surprising. The values of Z500 and
wind speed anomalies are symmetricover Greenland, though, which is the first criterion expressed
by anomalies of the isotopicrecord. Since the North Atlanticatmospheric circulation goes eastward,
and yields geostrophicfeatures (regardless of the presence of ablocking feature), no real symmetry
of the Z500 field east of Greenland should be expected.

[.170: The association between high pressure patterns with increased frequency of synoptic-scale
blockingcirculation is demonstrated by (Yiou and Nogaj, 2004).
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[.178—206: the discussionisvery qualitative, with many adverbs (“clearly”, “remarkably”, “notably”,
etc.) that could be assorted with numbers, to reach objectiveness.

[.199: verb missinginsentence.

Figures6and 7, |. 237: the results thatare reported do not say anythingabout extremes, whicharein
the tails of the distributions. None of the figures show any change in the tails of distributions. Itis
already interestingto discuss how the centers of the distributions change.

[. 240: why would it be “logical” to extend this study to otherice cores? Would any change (especially
for other Greenlandice cores) be expected? If so, this would ratherinvalidate the whole approach,
wouldn’tit? As a perspective, what would seem natural (to me), would be toinvestigate the how
natural forcings can affect features of the atmosphericcirculation. Thisissue is barely discussedin
the manuscript, while itis akey aspect of paleoclimate studies.
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